Brassicaceae is a large family with approximately 338 genera and more than 3709 species distributed world wide [1] . It includes economically important ornamentals, crops, and vegetables, and is a source of cooking oils and forage [2] , as well as medicinal plants for the treatment of several diseases [3] . The genus Matthiola is represented in Egypt by four species, M. arabica Boiss [4, 5] . Three phenolic glycosides, 4-O-β-D-glucopyranosylzingerone, 4-O-β-D-glucopyranosyl-homovanillyl alcohol and eugenol glycoside, along with 3-O-β-Dglucopyranosylsitosterol were previously isolated from M. longipetala subsp. livida [6] . Isorhamnetin 3,4′-di-O-glucopyranoside and kaempferol 3-Orhamnopyranosylarabinopyranoside-7-O-rhamnoside were previously reported for the seeds and petals of M. incana, respectively [7, 8] . Naringenin and dihydrokaempferol were also isolated from M. incana [9] . On the other hand, there are no reports on the flavonoid constituents of M. longipetala subsp. livida [10] .
The present work deals with the isolation and characterization of two new compounds,
The methanolic extract of the aerial parts of M. longipetala (subsp. livida) was purified through chromatographic methods to yield six flavonoid compounds which were identified (4), rhamnocitrin (5) and kaempferol (6).
NPC Natural Product Communications
Compound 1 was isolated as a yellow amorphous powder from a polyamide column (30% methanol /water), followed by purification on Sephadex LH-20. The negative FAB-MS of 1 showed a [M -1] + peak at m/z 709, corresponding to the molecular formula C 32 H 38 O 18 . UV spectral data with diagnostic shift reagents suggested the presence of a 3,7-disubstituted flavonol glycoside with free hydroxyl groups at the 5 and 4′ positions [11, 12] . Complete acid hydrolysis of 1 with 0.1N HCl afforded kaempferol besides rhamnose and arabinose, identified by co-chromatography with authentic samples.
The
1 H NMR spectrum of 1 showed two pairs of ortho-coupled (J = 8.5 Hz) doublets at δ 8.1 and 6.85 assigned to H 2′, 6′ and H 3′, 5′, respectively. The two meta-coupled doublets (J = 2.0 Hz) at δ 6.8 and 6.42 were assigned to H-8 and H-6, respectively. The 1 H NMR spectrum also showed three anomeric proton signals at δ 5.56 and 4.95 (d, J = 1.5 Hz) for two rhamnopyranose units, indicating α-configuration, and at δ 5.46 (d, J = 4.6 Hz) for an arabinopyranose unit, indicating β-configuration [13] . In addition, two methyl groups at δ 0.85 and 1.13 (d, J = 6 Hz) corresponding to the two rhamnose units were detected. The 13 C NMR of compound 1 displayed 32 carbon resonances, 15 of which were assigned to kaempferol as the aglycone moiety, 12 for two rhamnose moieties and five for the arabinose moiety [14] . The presence of glycosylation at positions 3 and 7 were confirmed by an upfield shift of 2 and 3 ppm from δ 136 to 134 for C-3, and from δ 165 to 162 for C-7, respectively. The signal at δ 100.6 was assigned to the anomeric carbon of the arabinose unit and the signals at δ 99.7 and 98.7 for the anomeric carbons of two rhamnose moieties [15] . An HMBC experiment revealed a correlation between the signal at δ 5.46, assigned to H-1′′ of the arabinose residue, and C-3 at δ 134, as well as between δ 5.56, assigned to H-1′′′ of one rhamnose residue, and C-7 at δ 162. The interglycosidic linkage at position 3 of the aglycone between rhamnose and arabinose was found to be (1′′′′→2′′) as the signal at δ 75.6 is characteristic for C-2 in a 2-substituted arabinose unit [14] . From the foregoing spectral and chemical studies, compound 1 was characterized
Compound 2 was isolated in minor amounts as a yellow powder from a polyamide column (10% methanol/water), followed by purification on Sephadex LH-20. Acid hydrolysis of compound 2 afforded kaempferol as an aglycone, as well as arabinose, rhamnose and glucose as sugar moieties. Enzymatic hydrolysis of 2 with β-glucosidase gave an intermediate spot, whose colour reactions and UV spectral data were similar to compound 1. UV spectral data of 2 indicated that positions 3,7 and 4' were occupied [11, 12] . The 1 H NMR spectrum showed near identical data with those of compound 1, except for the presence of an additional anomeric proton at δ 5.03 (d, J = 7 Hz), which was assigned to H-1′′′′′ of glucose occupying position 4′ of the aglycone. On the basis of the above data, compound 2 was identified as kaempferol
Cytotoxic activity: Potential cytotoxicity of Matthiola longipetala subsp. livida extracts were tested using the method of Skehan [16] . Cells were plated in a 96-multi well plate (104 cells/well) for 24 h before treatment with the extract to allow attachment of cells to the wall of the plate. Different concentrations of the extracts (0, 10, 25, 50 and 100 µg/mL) were added to the cell monolayer in triplicate. Monolayer cells were incubated with the compounds for 48 h at 37°C and in an atmosphere of 5% CO 2 . After 48 h, cells were fixed, washed and stained with sulforhodamine B. Excess stain was washed with acetic acid and attached stain was recovered with tris-EDTA buffer. Color intensity was measured in an ELISA reader. The relation between surviving fraction and drug concentration was plotted to obtain the survival curve of each tumor cell line [16] Extraction and isolation: Air-dried, ground, aerial parts of Matthiola longipetala subsp. livida (800 g) were defatted with light petroleum (40-60 o C) and extracted three times at room temperature with 70% methanol/water. The methanolic extract was evaporated under reduced pressure and temperature affording 124 g residue, then subjected to a polyamide column (125 cm x 5 cm) starting with water as eluent then decreasing the polarity by increasing the concentration of methanol. A total of 35 fractions were collected, each of about 400 mL. Similar fractions were combined according to their PC properties using H 2 O, 15% HOAc and BAW as eluents to give six fractions (A-F). Fraction A was applied to a smaller polyamide column (35 cm x 2.5 cm) using 100% H 2 O. Fractionation gave rise to a major fraction, which was further purified on a Sephadex LH-20 column (20 cm X 1.0 cm) using 50% methanol/water, followed by PC using CAW as eluent, and finally purified on Sephadex LH-20 with 100% methanol as eluent; this yielded compound 2 (8 mg). Fraction B yielded compound 1 (18 mg) by separation on PC using 15% HOAc followed by BAW and finally purified on Sephadex LH-20 with 100% methanol as eluent. Fractions C, D, E and F yielded compounds 3 (17 mg), 4 (10 mg), 5 (14 mg) and 6 (8 mg), respectively. .0 (C-7) (C), 161.9 (C-5) (C), 161.8 (C-4') (C), 157.2 (C-2) (C),156.5 (C-9) (C), 134 (C-3) (C), 131.4 (C-2') (CH), 131.4 (C-6') (CH), 120.1 (C-1') (C), 116.3 (C-3') (CH), 116.3 (C-5') (CH), 106.3 (C-10) (C), 100.6 (C-1"') (CH), 100.0 (C-6) (CH), 99.8 (C-1"") (CH), 98.9 (C-1") (CH), 94.7 (C-8) (CH), 75.3 (C-2") (CH), 73.0 (C-5"') (CH), 72.4 (C-2"') (CH), 72.2 (C-3"") (CH), 71.1 (C-4"") (CH), 70.8 (C-3") (CH), 70.4 (C-3"') (CH), 70.5 (C-4"') (CH), 70.2 (C-2"") (CH), 69.1 (C-5"") (CH), 66.7 (C-4") (CH), 63.5 (C-5'') (CH 2 ), 18.5 (C-6"'') (CH 3 ), 18.4 (C-6"′) (CH 3 
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